ABsTRAcr We have studied respiratory symptoms, smoking habits, chest radiographs, sickness absence, and pulmonary function among 258 welders and an equal number of matched control subjects in three engineering factories. Welders who smoked had a higher frequency of chronic phlegm production than control subjects but there was no difference in cough or dyspnoea. The frequency of abnormality on chest radiographs was low and similar in welders and controls. Upper respiratory infections were a more frequent cause of sickness absence in welders than in controls but no difference was found in other respiratory diseases. FEVy and peak expiratory flow rate were similar in welders and controls. In a subset of 186 subjects the maximum expiratory flow rate at low lung volumes was significantly less in welders who smoked than in control subjects who smoked, but there was no difference in non-smokers. Welders working under these conditions in the engineering industry appear to have no increased risk of chronic obstructive lung disease.
Some constituents of welding fume are potentially harmful-5 and there has been increasing concern that even low concentrations could result in an increased frequency of chronic bronchitis and emphysema. Evidence in favour of a harmful effect of welding is contained in the reports on occupational mortality of the Registrar General for England and Wales, several of which have shown an increased frequency of death from pneumonia. The most recent report shows, in addition, an increased frequency of death from cancer of the respiratory tract.6 There have been several surveys of the health of welders over the last 40 years.7-" Most have concentrated on welders who work in shipyards, where conditions differ from those found in factories making light or medium engineering products. The most notable difference is that shipyard welders generally work in enclosed spaces. There has been no previous large scale survey of respiratory disease in welders in the engineering industry.
The present study compares welders and nonwelders in the same factories working under condi- tions which were generally similar. Respiratory symptoms, sickness absence, chest radiographs, and pulmonary function were studied and related to particular circumstances of welding exposure.
Methods POPULATION AND SUBJECTS STUDIED
The subjects worked at three factories making products for the automotive and related industries. The largest factory, which provided about half of the subjects, was Respiratory symptoms and pulmonary function of welders in the engineering industry Table 1 The survey population   Welders  Controls  Total  Total invited  361  685  1046  Declined invitation  103  427  530  Study population  258  258  516  Wolverhampton  130  130  260  Telford  128  128  256 proximity of work. Most 
Results
The subjects in the study population were compared for age and rates of sickness absence with those who did not take part. There was no difference between the means and distributions of ages of the study group and of those who did not take part. The study population lost slightly fewer days from all kinds of sickness absence but this was not a significant difference.
Height was normally distributed in welders and controls and the mean height was identical in the two groups (1-722 (SD 0-068)). No difference was found between the number of welders and the number of controls in each smoking category (cigarette, pipe, or cigar). The numbers of smokers, ex-smokers, and lifelong non-smokers were almost identical in the study and control groups and daily and lifetime tobacco consumption among smokers was very similar (table 2). The number of men who had worked in dusty occupations with known respiratory hazards was similar in the welders and controls.
RESPIRATORY SYMPTOMS
Tfie frequency of cough as a symptom was similar in welders and control subjects but welders who 20-8 (14-6) 21-4 (17-0) consumption (pack years)
Hayden, Pincock, Hayden, Tyler, Cross, Bishop Respiratory symptoms and pulmonary function of welders in the engineering industry The results for FEV, are also compared with those obtained by Fletcher et all5 for workers resident in West London. The figure shows that the regression on age is very similar but that the mean is slightly higher in our subjects.
Multiple regression analysis was used to examine the factors possibly influencing FEV,/H2. Age was found to be by far the most important, with tobacco consumption also significant. The number of years employed in welding was not a significant factor, either in smokers or in non-smokers. Neither working in a confined space nor working without fume extraction were significant factors in determining FEV,/H2.
SFEV was compared in subjects with probably normal and probably abnormal chest radiographs. The 50 subjects with radiographs reported as abnormal by reader 2 had a significantly lower SFEV than subjects whose radiograph was reported as normal (normal 3X48 1; abnormal 3-20 1). The consumption of tobacco did not differ between these two groups.
Comparison of SFEV revealed no differences between the following groups: welders who had worked in a confined space for more than and less than 100 days; welders who worked close to the weld as opposed to working at arm's length; welders who were trained at a welding school compared with those who trained on the shop floor; those who did and did not wear a face mask regularly; welders who had done only arc welding (69 men) compared with those who had never used this process (144 men).
The subgroup of 186 subjects at Telford in whom measurements of flow at low lung volume were made differed in only minor respects from the subjects at Wolverhampton. SFEV was significantly larger in controls who smoked at Telford than in controls who smoked at Wolverhampton, but no differences were found between non-smokers in either group of welders. The possibility that our results were modified by the loss through premature retirement or disablement of some welders was investigated. We were able to identify welders and controls who had left employment but it was not possible to communicate with them directly and the response to an indirect approach was too small to be useful. Our general inquiries did not suggest that welders left the industry because of respiratory disability.
The conclusion that emerges from our results is that welding under the conditions found in these factories does not carry an increased liability to respiratory disease. Smoking once again emerged as the most important factor contributing to the presence of respiratory symptoms and reduced ventilatory function. It was our intention to seek confirmation of these conclusions by repeating measurements after a three year interval, but large scale reduction in the labour force has precluded this.
Additional tables, which have been lodged with the Editor (copies available on request from the authors), set out data under the following headings: (a) distribution of welders and controls by age in the study population and those who declined to take part; (b) cough and phlegm in welders and control subjects by smoking habit; (c) mean number of days lost due to sickness absence in the preceding two years among welders and controls in the study population and in those who declined to take part, categorised according to non-respiratory illnesses.
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